Over the past 15 years, women have been earning a higher percentage of doctoral degrees in the life sciences than men. 1 Yet, women remain underrepresented among tenuretrack biomedical faculty at research institutions. 2 Recent research shows that women as well as underrepresented racial and ethnic minority (URM) men are more likely to lose interest in faculty careers early in graduate school than white and Asian men. 3 However, a proportion of women do maintain high interest in academic research careers during PhD training, and they are the most likely candidates for faculty positions. Understanding women's experiences with gender issues early in graduate training may help biomedical programs increase their support for women pursuing academic careers.
This study explored how women who aspire to biomedical research faculty positions described and interpreted gender issues at early stages in their training. We use "gender-conscious experiences" to refer to instances when women recognize gender as the basis of their own or others' perceptions, attitudes, and behavior. We also note instances where women stated that they were not treated differently on the basis of gender. Our research shows that women described a range of genderconscious experiences and used strategies to manage these experiences in their training to become biomedical faculty.
To contextualize gender-conscious experiences, we used several concepts from social science literature. Drawing on Steele's work, social identity threat can occur when people think they will be devalued because of a social identity. As a type of social identity threat, stereotype threat can occur when a negative stereotype exists for one's group, such as the belief that women are less capable than men in science and math. [4] [5] [6] Studies with science, technology, engineering, and mathematics (STEM) undergraduates and faculty have found that situational cues in an environment can trigger identity threat, 7, 8 but to our knowledge no studies have explored this with biomedical graduate students. From Goffman, 9 we used the concept of impression management, which explains the processes through which people monitor their self-expressions and presentation in public to control others' perceptions of them. Steele 4, 10 shared an example that illustrates how situational cues can trigger identity threat and lead to impression management. He described how an African American graduate student sensed being stereotyped when people reacted by crossing the street or grouping together (situational cues). When he whistled Vivaldi (impression management), people relaxed because it diminished their negative racial stereotype.
We adapted the concept of gender strategy from Hochschild, 11 who found that women employ tactics to resolve conflicts over sharing household tasks and roles with husbands. Hochschild described gender strategy as the "plan 
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Method
Annual interviews from 2009 to 2014 with 22 female PhD students aspiring to research faculty careers were analyzed using an iterative, content analysis approach rooted in the interview data. Focusing on career intentions and experiences with gender, race, and ethnicity, authors arrived at 11 themes which describe a range of gendered experiences and strategies.
Results
Of the 22 women, 19 (86%) acknowl edged systemic gender inequities in science and/or reported instances of bias, while 15 of them also said they had not yet experienced unequal treatment. All 22 described using at least one "gender explicit strategy," where they based decisions on gender or in response to perceived biases. "Genderagnostic strategies" emerged for 12 (55%) who doubted that gender will affect their career.
Conclusions
Findings show that women biomedical PhD students continue to face conditions that can lead to unequal treatment; gender biases continue to persist. Students displayed a range of perceptions and strategies in response to these conditions at this early training stage. Following these students over time will determine whether these or other strategies are required and sufficient to enable persistence toward academic careers.
of action through which a person tries to solve problems at hand, given the cultural notions of gender at play." We modified this concept to understand women's interactions in research training environments.
Using these concepts, we addressed two questions: How do women who intend to pursue biomedical faculty careers describe and interpret gender experiences in their research training, and how do women react to these experiences?
Method
Our population comes from our larger study, the National Longitudinal Study of Young Life Scientists (NLSYLS), 12 housed at Northwestern University Feinberg School of Medicine and begun in 2008. This National Institutes of Health (NIH)-funded research study uses a longitudinal design with annual one-on-one interviews and has enrolled a racially and ethnically diverse group of 533 undergraduate, postbaccalaureate participants. Of the full study population, 269 (171 women) began a biomedical PhD program at 75 different institutions. The aims of the NLSYLS are to understand the complexity of career decision making; success in contemporary life science; and challenges and supports for aspiring scientists from historically underrepresented groups.
For this study, we derived a purposeful sample of women from the NLSYLS who aspired to research academic careers by their third year of graduate school. We chose this population because of ongoing concerns about underrepresentation of women among biomedical research faculty. 2 To identify this sample, three authors (R.R., R.J., C.W.) developed a rubric to assess career intentions at each interview for 202 students (125 women) from the parent study who completed at least two years of the PhD. From this assessment, we found 22 women whose first choice was to pursue an academic research career; for 13 this was consistent in all three years, and 9 showed an increased intention for this career over three interviews. By using multiple interviews for each student, we could examine whether students reported gender-related issues at multiple time points and/or consistently over time.
Of the 22 women, 17 (77%) were from racial groups well represented in the sciences (14 white, 2 Asian, 1 white/Asian), and 5 were from underrepresented groups (2 Hispanic/ Asian, 2 Hispanic, 1 black). Students were enrolled in 16 graduate institutions in the United States and were between 22 and 31 when they started the PhD (average 24 years old). Our data come from annual interviews during 2009-2014.
To recruit participants, study liaisons from each institution forwarded our standardized e-mail to prospective participants, which explained the research, expectations for students' time, and that participation was voluntary. The first two interviews took place at each student's institution with subsequent interviews done by phone. Participants gave informed consent before the first interview and received a $25 gift card after each interview. The interview questions (see Supplemental Digital Appendix 1 at http://links.lww.com/ACADMED/ A367) were initially developed from two authors' (R.M., P.C.) previous research 13, 14 and experience advising PhD students, postdocs, and young faculty. We did not conduct pilot interviews; however, we used data from each interview year to develop our next interview guide. Questions were designed to obtain information about graduate school experiences; choice of labs and mentors; career intentions and knowledge; future plans concerning family; and experiences with gender, race, and ethnicity in science. Four authors (R.R., C.W., P.C., R.M.) conducted the interviews, which averaged approximately one hour, and were recorded, professionally transcribed, and checked for accuracy.
Three authors (R.R., R.J., C.W.) led coding and analysis. Our analysis followed an iterative, content analysis approach rooted in the interview data. 15, 16 We focused on the students' career intentions and their experiences with gender, race, and ethnicity. From a thorough reading of all interviews for 10 participants, two authors (R.R., C.W.) developed thematic codes related to gender using constant comparison between students and between interviews for each student. We then coded all the transcripts, revising the code descriptions as needed and eliminating less robust codes. Figure 1 shows the coding themes and frequencies. We derived four categories displayed in Figure 1 (no unequal treatment, genderconscious experiences, gender-explicit strategies, gender-agnostic strategies) from examining the themes and applying the theoretical concepts. 17 For all the coding, at least two of the three authors agreed, and all three reached consensus on the results. The study was approved by the institutional review board of Northwestern University Feinberg School of Medicine as project STU0017678.
Results
We present our findings in three parts. First, we describe a range of participants' gender-conscious experiences along with the finding that of the 19 (86%) women who reported these experiences, 15 stated that they were not treated differently because of gender. Then, we present two categories of strategies used in response to these experiences: gender-explicit and gender-agnostic strategies. The experiences and strategies reveal a range of gender issues occurring at different times up to the third year of the PhD. With the multiple interviews over time, no patterns emerged that showed that gender experiences occurred more often at any specific time point. Similarly, strategies arose at different times for each participant, which suggests that women used strategies in response to a variety of situations and not at particular phases of the PhD. There was variation among the five URM students' experiences and strategies; the small number of URMs precluded finding patterns based on race or ethnicity. In reporting passages from our interviews, we use pseudonyms to refer to participants.
Gender-conscious experiences
Of the 22 women, 19 (86%) acknowledged experiencing or observing systemic gender inequities in science and/or reported instances of bias (Table 1) . Twelve (55%) reported gender bias directed at themselves or others. Half of these 12 reported multiple incidents over time. Direct encounters occurred when the students experienced incidents intended for them and based on stereotypes that women are less capable or intelligent than men and/or related to appearance or sexuality. Three women encountered surprise from men when they introduced themselves or presented themselves in a specific role, such as a statistician, epidemiologist, or aspiring scientist. Getting a reaction of surprise signaled that others questioned whether women should be in such roles or be competent in them. Students noted, "Maybe I don't look like a scientist" and "[He assumed] only boys do math." All but one of the gendered comments came from men.
The women also reported instances of gender bias that were not directed toward them but that they noticed and observed in various settings. Virginia shared that a professor used only male pronouns when describing NIH investigators and called this an example where "little biases can really build up a lot." Four women overheard male colleagues joking in labs, and one said, "[The] jokes were never explained to me because I am a girl." At a conference, Lisa observed an established PI using air quotes to describe a female presenter as a scientist. She interpreted a sexual component, saying, "It boiled down to the fact that he found her attractive, and it was very apparent that he didn't really trust her credentials." These experiences suggest that many women are keenly aware of gender bias in their field. Whether direct or observed, these experiences may act as cues in a setting, which make one's stereotyped group more conspicuous. This could lead to stereotype threat with potential implications for absorbing attention and/ or affecting performance. 10, 18 Figure 1 shows that 9 of the 12 who reported an experience of gender bias also stated at some point that they had not experienced unequal treatment or bias. Also, 8 of these 12 women stated elsewhere that gender bias is a generational problem or that science is primarily merit based. Inconsistencies between experience and overall assessment of unequal treatment were most striking when seemingly contradictory statements occurred in the same interview, revealing difficulty in naming experiences as gender bias.
Sixteen of the women (73%) noticed systemic inequities, but 13 of these 16 also stated that they had not been treated differently because of their gender. We found two explanations for this incongruity. Four explained that although they have not experienced unequal treatment in the present, they anticipate it in the future when they have a family or advance in their Figure 1 Genderconscious experiences and strategies of 22 women PhD students, themes and categories, from a study of women biomedical PhD students and gender consciousness, 2009-2014. Data come from interviews with 22 women chosen from the National Longitudinal Study of Young Life Scientists because they maintained or achieved a high interest in an academic career at the beginning of the third year of their PhD. The figure depicts the presence, or not, of the 11 themes for each participant and the 4 categories which emerged from the 11 themes. The first category shows participants who stated that they had not experienced unequal treatment. In the second category, 2 themes were used to describe the breadth and complexity of gender conscious experiences. Two sets of strategies make up the third and fourth categories: 6 themes encompass genderexplicit strategies, and 2 themes make up genderagnostic strategies. Names are pseudonyms chosen by the researchers to preserve anonymity of the participants. a Indicates underrepresented minority student. Indicates firstgeneration college student.
careers. Five explained feeling safe and welcome in their current environments (e.g., their lab or program), though they have experienced bias or differential treatment outside of their group (e.g., during conferences, seminars, or classes).
Gender-explicit strategies
We use the term "gender-explicit strategies" to describe instances when women demonstrated heightened awareness of gender and made decisions based on gender or in response to perceived biases. These women devised strategies that incorporate aspects of their gender identities into their work or professional presentation of self ( Table 2 ). All women described at least one gender-explicit strategy, with 18 (82%) describing more than one, which suggests that for many women, gender identity is an important source of meaning and action.
Women's and sexual health research. Celeste (white) One thing I noticed this year which was sort of disturbing to me was I went to an international conference, and … my mentor introduced me to people who are pretty prominent in the field, and I was really excited to meet them. They were both older men, I mean, not older but older than I am, and I realized they were hitting on me about halfway through the conversation in two separate instances and that was totally disgusting, and I was so highly annoyed that that was happening, and it kind of just put a damper on my mood. It [was] my first time with the opportunity to meet some of these researchers who I really admire and feel like they do really good work and then it kind of just made me sour to the whole thing, and I didn't really pursue meeting other people.
Gender-conscious experiences: observed
Meredith (white) Sometimes I just feel guys say stupid things. And I don't know if they're joking? I think it's a joke, but you're like, "I'm not really sure if there was some hidden meaning behind that?" Like, just jokes about "blonde Barbie in the lab," blah blah blah, and you're like, "OK, I'm maybe flattered, but there's a lot more to me than my blonde hair. Should I dye it black? What do I need to do and [laughter] not stand out?"… I think it's either stupidity or just plain ignorance, but mostly I would say it's just the graduate student guys that just say dumb things [laughter] about being cute.
Iris (Hispanic) I went to these seminars … and I noticed that they look at men and women in different ways as you present. They seem to question women more. They seem to be more influenced about how we look and things like that.
Virginia (white)
We had to write some mock grants … and the professor who gave us the intro lectured a few times … and every single professor in his hypothetical examples was male. Right? So "the professor does this. The NIH is not going to fund him." Every single one for, like 30 hypothetical professors…. I noticed that right away because some of these professors could be female … it starts off with these small things you know. That's where these little biases sort of can really build up into a lot.
Gender-conscious experiences: noticed systemic inequities
Janelle (Hispanic/Asian) Somebody in lab was talking about another study about grants submitted by men versus women, how they were viewed, and same grant, and they'll change the name, and both men and women rejected grants from female names more often. I think that's really unfortunate…. I definitely believe that it happens.
Marilyn (Hispanic/Asian) There's not that many women professors. Even at [my undergraduate institution] it's mainly white guys. And it never bothered me I guess in the sense. I wasn't like, oh, my professors are just white old men. But, I was like where is everybody else? You know, I mean it can't be that this is the dominated world of science. I mean it felt off to me. It just made me more sad…. I just wonder like why aren't [the women] there? Is it that they didn't feel like they were up to the task? That they wouldn't be accepted? Were they not accepted, maybe? Even if they were qualified? I mean it just brings up a lot of questions in my mind. The researchers chose pseudonyms to refer to study participants.
described an initial interest in women's health conditions without explicitly linking this to political convictions about gender equality. She later moved on to study HIV and sexually transmitted infections and linked this to her broader research interest in health inequalities. Another student conducts research on prenatal medicine and described wanting to usher women's reproductive health research into the mainstream of biomedical research.
Among the four women who do research on women's or sexual health topics, three were aware they must defend their research because it has been judged as "fluffy" or "less methodologically rigorous." These women maintained a commitment to women's rights or the social determinants of health despite their awareness of the risk to their academic career of conducting research on women's or sexual health. Three of them were actively aware of and committed to working around potential biases from the research community. 
Virginia (white)
People get weird about this topic, so if I'm the professor who's like, "I'm the [women's health] expert," then people will automatically see me as a little odd, so I think I will have to work extra hard to be charming and funny. And I don't think I could be the [women's health] expert who is also awkward and cold and withdrawn because I think people would not be interested in rotating in that lab.
Shari (white) I went to the pregnancy research academic interest group at this meeting, and it was literally all women. So I'm not concerned that there is that kind of a gender bias where it might prevent me. I do worry sometimes that the area isn't thought of as being as methodologically rigorous. So pharmacoepi[demiology] has sort of the core group of the hardcore methods guys, and when I say guys I use that advisedly. Yeah, and none of them do pregnancy research, and I worry sometimes about getting put in the lady researcher ghetto a little bit.
Gender identity as a source of pride or strength
Brianna (Asian) I like who I am as far as ethnically and gender, I think I'm proud of being female and proud of being a female scientist even if there are a lot of other scientists like me.
Lisa (Hispanic) I think in a way because I am a woman and because I am Hispanic, I think that these things you can't help but notice that you know you are the minority and I think in a way that helps me to work harder.
Brandie (white)
There's a few times when a visiting speaker will come, and there will be a few students that have lunch with them. And I'll be the only girl out of the big table, you know, eight guys so it [is] very few and far between that I notice that. But you just kind of have to [think] like maybe I'll be the girl biophysicist that other people can look up to so, I mean, it's definitely underrepresented, but I try and not think about it that much.
Managing gender presentation
Jean (white) I was frequently overcompensating, trying to dress up more than I really needed to, or not smile because I think that if you're too friendly it can hurt you, so I had to try to tone that down. I've definitely seen that in research and I've seen that [with] women. I don't even know if it's always the dress thing, but my advisor at [my master's university] who was one of the most powerful women I've met in research, she commanded a lot of respect and got what she needed out of people. She didn't act like I would say most women act and I think that I've noticed a trend in that in research, I tend to be a pretty quiet woman who has a quiet voice and is pretty feminine, so I don't wanna become unfeminine. I think I'm trying to work within how I am, but I do try to carry myself very professionally and maybe be more formal than I might actually need to be in my speech and in everything.
Meredith (white) I try to always dress extremely conservatively, and I like to look nice. I don't really wear skirts because the one time I've worn a skirt, one of the graduate student guys was like, "Oh, man!" You know, I'm not wearing this pencil skirt because I'm trying to be some sexy teacher or whatever. I definitely try to always be mindful of what I'm wearing and how I look. I'm not trying to get all done up, and a lot of times I don't even wear makeup and I'm not trying to be "that girl," I just want to do my research and get through the day and just do science. he had an intern that cried in front of him, and the only reason he actually remembered who she was [was] because she had cried in front of him, and someone said something, like, making fun of him, "Note to self, never cry in front of men," and he is like, "I just don't [know] why she was crying, like, she had a bad day but why would she cry?!" And everyone in the room is like, "Alrighty.…" So I said in front of him, "I am never going to cry in front of you, but I have already cried in front of [female mentor]," and he laughed or whatever, but it is little things like that.
( Table continues) Gender identity as a source of pride or strength. Four of 22 students (18%) described their female identity as a source of pride, strength, or motivation to work hard and succeed in academic science. All four reported incidents or experiences of gender bias in conversations or interactions with their peers and other scientists but, nonetheless, stated that being a woman in science was a source of inspiration. They noted that their status as a woman or minority motivated them to "work harder" or made them positively stand out in male-dominated settings.
These four women derived strength or motivation from their awareness of women's underrepresentation in academic science and the potential that others will doubt their abilities or commitment, even while maintaining the belief that they have the talent, ability, and drive to succeed. This strategy demonstrates that pride in gender identity is often grounded in awareness of gender bias and working in a traditionally male-dominated field.
Managing gender presentation. Seven of 22 women (31%) described situations that caused them to manage their gender presentation so that others will be more apt to see them as serious researchers. Broadly, these actions aligned with Goffman's 9 concept of "impression management," where people attempt to control or influence others' perceptions of themselves through their expression and behavior. Five changed makeup, clothing, or hairstyles to downplay their femininity; two managed their demeanor to appear serious or composed. They felt as though excessive displays of femininity or beauty in science settings elicited commentary or surprise from some men, who may hold stereotypes that female scientists do not-or should not-display feminine traits.
All seven women who managed their gender presentation displayed one other gender-explicit strategy, with two conducting research on women's or sexual health and two claiming a female identity as a source of inspiration. Notably, six of them also stated elsewhere that they had not experienced unequal treatment based on gender. Managing gender presentation may not be a response to explicit bias, but it did reflect heightened awareness of others' perceptions of women.
Family-based strategies. All but one woman raised concerns about the potential for motherhood to impact their career, which is consistent with previous research. [19] [20] [21] [22] [23] Seventeen (77%) were thinking about or were already planning for how they will balance children with an academic career. One had a child early in her PhD, and four (18%) reported that they don't plan to have children.
Two common themes among the 17 (77%) women who discussed the prospect of motherhood included the importance of finding a faculty mentor (usually, but not always, female) who is currently a parent, and timing the birth of children to align with certain career milestones (e.g., receiving tenure). Specifically, 10 of 16 who stressed the importance of knowing female scientists linked this to parenting; seeing PIs with young children and feeling an "inherent understanding" and openness
Family-based strategies
Elyse (white) I don't think it's anything to do with her gender, but my professor has advised me, because I've talked to her about when to have kids, she has advised me to do it when she did it which was when she was a postdoc. I'm not going to make my first baby when I'm 35, and at any other point in my career I think it's most likely going to interfere, but I usually stick to my guns and I'll just be like, "You know what, I'm having a baby." I'll just deal with it.
Brianna (Asian) My PI himself, he has two kids, they're both under five years old, and he has to have flexibility in order to be able to spend enough time with his family and also work in the lab, and that's important to me because I do want to start a family in the future and I feel like research or at least being a scientist, those afford that, you're not working around the clock, you're not working specifically nine to five. You know you can sort of do whatever you want as long as you're publishing of course. It's different from being in industry so I feel like academic research at least affords me the flexibility which is important to me.
Celeste (white) Eventually it will be [my husband's] goal to work part time because he wants to stay home with children, with our future children, and so that would give me a little bit more flexibility I think. The good thing about his field is that after working for a few years there are definitely [medical doctors] who work part time, but he would still earn enough to support a family, so that's a really good option for us, for him to do that.
Yolanda (black) I try to set, not a timetable, but more like a framework, to see how other people have done it (had children with an academic career). I ask a lot of women in science, I mean, once I get to know them, it's not my first question, like, when they started their family, and if it adversely affected their career, and I see that people see women differently after they have kids. They start getting judged by a different standard. Like, "Huh. She's been in the lab a long time. I wonder where her kids are," or "She's gone again. Probably with her kids." And so that's interesting to me, so I always ask about that because I wouldn't want to work, even if I didn't have kids at the time, I wouldn't work in an environment where people are judged strangely for wanting to have balance in their lives. The researchers chose pseudonyms to refer to study participants. to discuss both career and personal plans was especially beneficial. In anticipation of managing multiple roles of family and career, 24 students discussed plans to hire nannies, join a parenting community, or opt for adoption. Notably, eight women who discussed future family arrangements wanted to find, or had at the time of interviews, a partner willing and able to devote substantial time to child care.
Gender-explicit strategies were frequent in the sample and fell into four areas: The first dealt with women who deliberately elected to conduct research on women or sexual health; the second dealt with children and family; the third reflected women who modified their appearance and/or presentation to align with the current academic culture and to be seen as serious professionals; and the fourth reflected how women wielded their female identity as a source of pride. Although the latter two strategies may appear incongruous, three students drew on both kinds of strategies without discussing any conflict in using them.
Gender-agnostic strategies
Two strategies emerged that we have labeled "gender agnostic," where women expressed doubt that gender imbalance and bias will affect their careers (Table 3) . We argue these strategies act like counternarratives, beliefs that challenge negative assumptions and foster a sense of belonging and hope. 10, 25, 26 Twelve (54%) viewed the low representation of women in academic science as a generational problem that was changing for the better and/or held the belief that merit and hard work would be rewarded regardless of gender. Despite their optimism about gender equality in their future, 9 who used gender-agnostic strategies commented on gender inequities, and 11 employed at least one gender-explicit strategy. Eight of these 12 women also witnessed gender-biased language or joking.
Gender bias as a generational problem.
Ten women (45%) described gender bias in science as a generational issue and were hopeful that the representation and climate for their generation would be more equitable. Iris referenced historical change, saying that "my generation is overpowering the men." Others observed that women make up the majority of their graduate cohort and expected or hoped that this would continue in their future. Virginia expressed this vision: "My [peers] are a bunch of women … so I'm hoping there will be a sea change, and in 15 years we will have more diversity." For these 10 women, increased female representation in PhD cohorts and perceived differences between generations of scientists signaled progress toward gender equity in science. This prospect for change supported their intention to pursue an academic career.
Science as a meritocracy. Three women (14%) expressed the belief that scientific rewards and achievements are based on merit, and that the gender or social identity of a scientist is irrelevant for assessing performance or credentials. All three also acknowledged that gender inequities exist, but they countered Camille (white/Asian) She's a young, effervescent woman, and she's been very successful, and she was just a very good lecturer, very social, just strong, [and a] very grounded person. You know, not the like mousy woman in a laboratory that you kind of think about. She kind of represented to me, the new scientists that are coming through, like the next generation of who I want to be…. But the, the biggest players it seemed in the chemistry and biology department were men…. They're older and kind of from a different generational time. And every kind of cohort of faculty members, you can see it change. And so this woman just kind of represented the newest one coming in.
Iris (Hispanic) I got to see a lot more questions interrupted [when] women [asked them] and a lot more acceptance directed at men. I don't know if it was because there were more women in the symposium and things like that. It shows me a challenge I have to overcome, but I believe science is turning towards women, definitely.
Science as a meritocracy
Yolanda (black) I recognize that there are people out there that think that I can't do things because I'm a woman or because I'm black. But I don't think that's really that big of an obstacle, because usually if you show those people that you're capable and you're willing to learn and to be a productive member of whatever group you're in, then they revise their prejudices. And that's also really cool, too, when you can see that paradigm shift in people's heads, like, "Maybe not all people are like that," and, "Oh yeah. Okay, got you." But that's cool … the best way to handle it is just to prove that you do belong there and that you're as good, if not better, as anyone else.
Janelle (Hispanic/Asian) The people in my lab who didn't get postdocs, they really didn't work that hard and I'm not that surprised. Every single person who put in the time and really worked hard, there was a place for them, they found it. I'm optimistic about it. I think that [it depends on] if you're willing to put in the time and dedication.
Abbreviations: NLSYLS indicates National Longitudinal Study of Young Life Sciences; NIH, National Institutes of Health. a The NLSYLS is an NIHfunded research study housed at Northwestern University ongoing since 2008 to follow a racially and ethnically diverse group of biomedical students through their PhD and early in their careers. A purposeful sample of 22 women was selected from the NLSYLS because of their intention to pursue biomedical research academic careers by their third year in the PhD. Quotations come from interviews near the start of their PhD, in the second year of their PhD, and in the third year of their PhD. The researchers chose pseudonyms to refer to study participants.
this awareness by describing science as a meritocracy. For instance, Janelle expressed a strong view throughout all her interviews that she will not face obstacles getting an academic job because "all that matters" is effort and hard work. This belief seemed to sustain her even as she discussed the competitive job market and the realities that women are underpaid and can be the minority of faculty in some departments. While these three women recognized gender inequities, particularly at the higher levels of academic science, their belief in science as a meritocracy was a source of optimism as they pursue academic research careers.
Discussion
The goal of the NLSYLS is to understand how young scientists navigate the long and complicated path toward a career in the biomedical sciences. Specifically, we aim to understand the factors that can differentially impact subsets of individuals as they decide whether to pursue an academic career. Our substudy of 22 women PhD students provides insights at a relatively early stage of training within the biomedical research community, which continues to be maledominated beyond the graduate student and postdoctoral levels. 2 The experiences of the women in this sample are certainly not uniform, as students reported different kinds of encounters with and interpretations of gender issues. However, we did observe recurring themes that we have categorized as "gender-conscious experiences" and "strategies" that students used to manage these experiences.
Drawing on Steele's work on social identity threat (a subset of which is stereotype threat) and Goffman's classic writing on impression management, we found that a high fraction described one or more gender-conscious experiences and described at least one strategy to manage these experiences. Situational cues that conveyed messages to womencomments or impressions such as "maybe I don't look like a scientist" and "only boys do math"-parallel conditions used in experimental studies which generated stereotype threat. 4, 5, 7 Those and other studies showed that consistent experiences with stereotype threat may negatively impact students' performance and affect their identification with their field. 4, 27 Managing stereotype threat may also use cognitive resources, 10, 18 exemplified by Meredith's statement: "… you have to be mindful of what you're wearing and how people are gonna perceive who you are by what you're wearing. It's definitely an annoyance to think about every morning." Thus, the experiences and strategies the women in our study reported may pose risks to their continued identification with and persistence towards academic science.
The study revealed some thematic incongruities that shed light on the complexity of students' experiences with gender. We noticed them in two ways: among students who reported observing or experiencing systemic inequities and also stated elsewhere in their interviews that they had never been treated differently on the basis of gender, and among students who demonstrated genderagnostic strategies but who also stated that they expected to be treated differently in the future on the basis of gender. These incongruities reveal that although women felt that the climate of academic science is improving, they still observed problems with gender bias, which required them to be proactive or to enact strategies to manage their experiences. Although students may have stated that they have not experienced differential treatment due to gender, their descriptions indicated that gender-conscious experiences do exist and that students expect to experience them at another time.
We acknowledge that the sample in this analysis is relatively small and may not be representative of a national population, so generalizability may be limited. However, the 22 women came from 16 different graduate institutions from across the United States. As we follow these students and others in the NLSYLS parent study, we will continue to assess how female graduate students interpret gender issues in their research environments and whether they continue to apply similar gender strategies and/or adopt others to manage their experiences. Preliminary observations from the NLSYLS have indicated that the career pathway for PhD students is fluid and changing. We will pay close attention to the relationship between student interpretations of gender issues and strategies to better understand how these experiences might shape their interest in academic research careers.
The implications of our findings for the academic community are both systemic and individual. Many women in the biomedical sciences continue to experience gender-biased treatment and expectations. Although many women feel and want to believe the climate is improving, most also expect to encounter problems as they progress. This anticipation of problems may impact some as they consider the costs and benefits of persisting toward an academic career. For individuals, the strategies are evidence of their resiliency, and they should not be discounted or minimized.
Of particular importance is that although students may not always name gender bias, they may be actively using strategies to confront gender issues during their training. Mentors and advisors should be aware that although students may not be explicit about these experiences, gender biases continue to persist and affect biomedical graduate students.
